A synthetic microRNA-92a inhibitor (MRG-110) accelerates angiogenesis and wound healing in diabetic and nondiabetic wounds.
There is a strong unmet need for new therapeutics to accelerate wound healing across both chronic and acute indications. It is well established that local tissue hypoxia, vascular insufficiency, and/or insufficient angiogenesis contribute to inadequate wound repair in the context of diabetic foot ulcers as well as to other chronic wounds such as venous stasis and pressure ulcers. microRNA-92a-3p (miR-92a) is a potent antiangiogenic miRNA whose inhibition has led to increases in angiogenesis in multiple organ systems, resulting in an improvement in function following myocardial infarction, limb ischemia, vascular injury, and bone fracture. Due to their pro-angiogenic effects, miR-92a inhibitors offer potential therapeutics to accelerate the healing process in cutaneous wounds as well. This study investigated the effect of a development stage locked nucleic acid-modified miR-92a inhibitor, MRG-110, in excisional wounds in db/db mice and in normal pigs. In both acute and chronic wounds, MRG-110 increased granulation tissue formation as assessed by histology, angiogenesis as assessed by immunohistochemistry and tissue perfusion, and wound healing as measured by time to closure and percent closure over time. The effects of MRG-110 were greater than those that were observed with the positive controls rhVEGF-165 and rhPDGF-BB, and MRG-110 was at least additive with rhPDGF-BB when co-administered in db/db mouse wounds. MRG-110 was found to up-regulate expression of the pro-angiogenic miR-92a target gene integrin alpha 5 in vitro in both human vascular endothelial cells and primary human skin fibroblasts and in vivo in mouse skin, demonstrating its on-target effects in vitro and in vivo. Additional safety endpoints were assessed in both the mouse and pig studies with no safety concerns noted. These studies suggest that MRG-110 has the potential to accelerate both chronic and acute wound healing and these data provide support for future clinical trials of MRG-110.